Population pharmacokinetics of laninamivir and its prodrug laninamivir octanoate in healthy subjects and in adult and pediatric patients with influenza virus infection.
Laninamivir octanoate (LO) is a new neuraminidase inhibitor for inhalation. The objectives of this study were to model the population pharmacokinetics of LO and its active metabolite laninamivir after inhaled administration of LO using a pooled population of healthy subjects, and adult and pediatric patients with influenza virus infection from 8 clinical studies, and to evaluate covariate effects on pharmacokinetics. The pharmacokinetics of LO and laninamivir in plasma and urine are well-described by structural models that consist of a 2-compartment model for LO with instantaneous bolus input and first-order elimination; and a 1-compartment model for laninamivir with formation of laninamivir via the metabolic pathway from LO in systemic circulation, entry of laninamivir from the respiratory tract compartment, and linear elimination. Creatinine clearance was identified as a covariate of apparent total clearance for LO and renal clearances for LO and laninamivir, with the largest effect on laninamivir exposure. Body weight was identified to affect distribution volumes of LO and laninamivir and the metabolic clearance of LO; however there was no notable effect on exposures across the wide body weight range evaluated. The population pharmacokinetic model also provides insight into the likely kinetics of drug disposition in the respiratory tract following inhaled administration.